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(54) Electronic component, method for making the same, and lead frame and moid assembly for 
use therein 

(57) A lead has £ thick par, having a sickness o! 0. 
2 mm and a thin paM having a thicioess of 0. *i mm. The 
thin pan is formes having a greater width than the thick 
part for preventing the lead frorr. slipping from a resin. A 
semiconductor chip is fixed on the thin pan using a con. 
ductrve adhesive. A later aJ surface of the thick pan and 
a lateral surface of the resin are simultaneously formed 
by e single cut so that the thick pans lateral surface is 
located at a lower end area of the resin's lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-or? specifications. Thick parts of 
other leads electrically connected with eiecvodes on 
the semiconductor chip with Au wires, are likewise 
exposed at the resin lateral surface and project from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The present inversion relates generally to eiecronic 
components of resin molded pac<a?e type, and. no'e 
particula-ly. to electronic cwi?r.rs suitable fo: sur- 
face mount lesnnoiooy. 

Elect onic component of re surfa:e mourr. s-?e 
are we!* known. FlGJF.E 22 sho*s ar. externa v.e* cf 
a conventional e'er/onic comoontnt of tne sunace 
mount type wh.ch inco'PO'a'.es thee -r. £ sem,condjc:o' 
chip (an electronic element). Eiecron.c component 70. 
shown in FIGURE 22. has elongated. I .rs: tc third leads 
7V73. 74 is a resin having the forrr. of a rectangula- par- 
atleiepped which encapsulates a semiconductor chip. 
Each lead 71-73 horizontally stretches out from oppo- 
site latera! surfaces of resin 74 and has an L-shaped 
bent The bottom dimensions o' resr 74 .s : .5 n.-n » C e 
mm. and each leaO 71-73 projects Vom resin 74 to- from 
0.4 mm tc 0.6 mm. Tc prevent poor soldemg <:e.. 
defective solderin; in wn.cn. w.nen mounting eiecron:c 
component 70 on:c a priced boerc. a food bone .s nc: 
produced a; a junction between the printed board and 
each lead 71-73). rt is required by lead stand-of specifi- 
cations that the bottom surface of res.r. 74 floats C mm 
to 0.1 mm on the printed beard s urfa:e. 

FIGURE 23 is a p:an view of a con^enriona! leaO 
frame lor use ir. the tab'.cation o* e'ecvomc component 
70. lead Irame 80 of FIGURE 22 is formed of a rectal 
gular metal plate mat has a uniiorm thicoess anc em- 
prises lead lormation par; ei and exterior frame E2 for 
enclosing lead formation par: El. Bridge par. B3 is pro- 
vided which acts as a bridge to connect together oppo- 
site sides of exterior frame 82. anc* a plurality of sets of 
load parts 71-73 extend from the opposite sides of exie- 
rior irame 82. These lead pans 71-73 ae one-o'imen- 
sionatly placed at pitches rangng I'om 3.0 mm to 4.0 
mm. running in the lengthwise Section of lead frame 
80. 

The fabrication o! electronic component 7C. that it. 
the assembly process thereof, composes a die bonding 
process, fi wire bonding process, a molding process, a 
demurring process, a lead linishing process, a trimming 
process, and 8 forming process. In the die bonding 
process, semiconductor chips a-e fixed on the corre- 
sponding leading ends of first lead parts 71 of lead 
frame 80 of FIGURE 23 using a conductive adnesK-e In 
the wire bonding process, two elect-odes on each sem- 
iconductor chip are electrically connected wrth the lead- 
ing ends of second and third lead parts 72 and 73 by 
tine wires o' Au (gold). In the n>i»i; p'o:ess. a moid 
assembly tor transfer moid is usee for integral e neaps j- 
lation of the individual semconcjco- chips, the Au 
wires, the leading ends o? lead pans 71-73 with resin 
7<. In this molding p-ocess. a p;jral:ty of cavities, 
defined between an upper mO«d e emen: and a lower 
mold element. a-e one-c:r-iensonai'> ar-a^ged. rjnmng 
in the lengthwise diction cf ieac f*ame E- tne oemg 



isolated from one another. Ir. clhe' words, a -esin. is 
injected from a common rjnner tnrougn -espectve 
gates, intc each cavrry. FIGURE 24 shows lead frame 
80 mat has undergone a molding process, ir. me 
t ceburring process, burrs, formed by resir. escaped t'om 
fine gaps defined between the mold assemb'y and the 
lead frame 60 onto lead parts 71*73. are removed in 
the leac finishing process, lead pans 71-73 extending 
from each resir. 74 are soide-pia:ed Dedu-mg •« an. 
:C indisoensaoie process tc smcoth soioe-p'-asng m r.e 
;r.mm.ng p-ocess. lead pans. 71 -73 ae cut sue* tna: 
individual electronic components 7C a*e se?a-a:ed in 
tne forming process, bending is performed so ma: each 
lead part 71-73 has a bent, as 6howr. in FIGURE 22. 
i5 The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 which project 
from lateral surfaces & resin 74. Therefo-e. e'ecronic 
component 70 occupies a considerably larger space m 
comparison with a semcond-jcto- chic (an eer.-on.c 
2: element). :he*elore producing the p-ob em mat mount- 
ing censity or. a printed board cannot be mceased 
much. Aoditional'y. leads 71-73 which project from re&n 
74 are vusne-ab:e. vmich may result in an unexoectec 
change in the lead lorrr. at me time of mounting a-, eiec- 
71 tronic component 70 onto a primed boa*d. ne-eby 
causing delect; ve soldering. 

The above-described fabrication method or elec- 
fonic component 70 redoes both a deburrng p*o:ess 
and 8 forming process. I: «s preler.-ec tnst ceburrmg :s 
i: eliminated, s.nce the ceiuning process produces r.z 
additional vaUes to products. In the to-rung process, 
unexpected lead deformation and the cut of a lead may 
occur. Fu-ther. in the lorrrvng process, there are diflcul- 
ties in always conforming to lead stand-off specrfica- 
35 tions and lhe-e has been ine problem that yields tend to 
Drop. 

In the above<3escr-bed lead frame 80. a plurality o? 
sets of lead parts ?t-73 are one-dimensionaiiy 
arranged a: e g- ea: pitch, therefore proofing the p-ob- 

«p lem ina: the rumber of elecvonic components 70 that a 
single lead frame 80 car yield »s small. Me:ai ma:e-ia! 
for forming lead frame 80 it used inefficiently. 

In the above -described conventional mold assem- 
bly, a plurality of CBvities. which are one-dimensionally 

*i arranged at a grea! pitch corresponding to lead frame 
80. are defined between the vppet moid element and 
the lower mob element, so thai the n jr^>at o' electronic 
components 7C that a single molding p'ocess can yield 
is small, resuming in poo' productivity. 

5C 

SUMMARY OF THE INVENTION 

Accord.ngiy. rt is an cOject of the p esen: i-venton 
to provide, en imp-oved e erron.c compo-»en: o' a *esm 
55 molded package type cacao* of reaheng a n.gner 
mounting densiry on a ='«-:e>d board m compar.sor. with 
conventional technc-es and capao* of suop-essmg 
lead deiormst.or. occu*r n; a: ?h« mounting p-ocess 
A.nothe- co.ect o* t-e o'esen: h^ent cn is tc p-o^.ce 
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z method far fabricate; &r component of £ 

resin molded package type c»abe of eliminatrng 
debuni.ng and forming processes thereby providing a 
high productivity. 

Still another object ot the preset invention is to 
provide an improved leac i:ame fo' use in the fabrication 
of electronic components of a <esin molded package 
type so that a grea;er numbe* cr* electronic components 
can be taker, efficiently m compansor with conventional 
techniques 

Another ob.er. cf me present mention is tc 
improve the productw.f) o' moc assembly lor use ir. me 
fabrication of electronic components of a resin molded 
package type. 

The present invention provides an electronic com- 
ponent of a resin molded package type. This eJecronic 
component comprises: 

(a) an electronic e ement: 

(b) a lead wh.tfi is e er.rioa.Hy con.ner.ed with me 
electronic element anc 

(c) a resin w-.ich eniapsuates re e:ec:*oni: e;~- 
ment and me lead: 

whe-ein a latera! s urfece of me lead and a late-ai 
surface Of the resin are simultaneously formec by a sin- 
gle cut 6uch ma: the latera : surface o' the lead is located 
at a lower end area ot the tate-av surface of the resin and 
the lateral surfaces o! the lead end tne resin a e 
exposed famine the same plane. 

Accordingly, the late-a: su-face of the lead. fo-med 
by cutting, is exposed at the lo^er enc area o' the lateral 
surface o? the resin in ether wo'ds. an a'ea. taken up by 
an electronic component of this invention on e primed 
board, is equal to the bottom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional electronic 
components in which elongated leads project from resin 
lateral surfaces, is accomplished. Aod^onaliy. lead 
deformation is' unlikely to occur when performing b 
mounting process on a printec board. If it is arranged 
6uch that the lead bottom surface sJightiy projects from 
a resin bottom surface, lead stand off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
of Ihe present invention includes a thin par. which is 
electrically connected with en efectronic element and & 
thick part which is formed having a g f e8ter thickness 
than the thin part so as tc p-ovide a step on the srfe of 
the lead's bottom surface, and a lateral surface of the 
thick part and the late-a' surface o' tne res-n are simul- 
taneously formed by a smg.e cut so that the lateral sur- 
face ot the thick part is (oceted at a lowe- end a^ea of tne 
lateral surface of t^e resin anc tne late-a' surfaces of tne 
thick pan and the resin art exocsec forming the same 
plane, and a bottom surface of tne m^c*. pa", is exposes 
at a bottom surface of tne ?es«n. As a result of such 
arrangement, in performing a n.gn cens=ty mounting 



process on a p-mtec bca-d. a come- cat. when is 
denned by a latera' and a bor.cm surface of tne tmck 
pat. is usee for external connection. If ft is arranged 
such that the bosom surface o* the thick pat projects. 
£ from the bottom surface of the resin, by a lenytr. less 
than a dtfe-ence it thickness between m* tnin part and 
the thick pan. leac stand-off specifications can oe met 
easily whiie at the same time maintaining msu:£ ton 
between »6ad nir. pat and pnr.t&d boe*c A'-ar.ge- 
:f ments. sucn as p-o/onc a v.-oe: tec surface tc a rv.n 
part in companspr wr.h a tn«c>. pat an- torm.n; a nc.cn 
in a thin part, p'e^ent a lead from slipping from a res.n 
An electronic element is fixed on a leac thm part. 

The present invention provides a metnod for fabri- 
cs eating 8n electronic component This method com- 
prises: 

(a) a step of fixing an eiecvonic e:emen: or a plate- 
like lead frame ha/n; a lead pat: 
?: (b) a step of eieericaiiy connecting tne electronic 
element with the leac pa't. 

(c) a step of integrally encapsulating tne e'er.ronic 
eiement anc the lead part witn a resin snc 

(d) a 6teo of cubing the leac frame togemer w.m me 
?< resin in oroer tnat a resm cut s jrface anc a leac cut 

surface are formed at the same time cr. z oaokage 
lateral surface cf the electronic component. 

As a result of such arrangement, a resr. cut surface 

j; and a lead cut surface a*e formec: on a package lateral 
surface at the same time, thereto* e eliminating tne need 
for performing a oeburrinc process Aoo'tUonally. unlike 
conventional techniques, mere is no neeo tc perform a 
forming process in which an elongated lead is subjected 

3: tc bending, therefore providing imp-oved yields. 

More specifically, in a methoc of eflcently faoricat- 
ing a plurality of electronic components of a resin 
molded package type of this invention, e oate-like lead 
frame is employed which comprises a plurality of bridge 

<s pats wnich are to*mec into a latoce and a plurality of 
sets of lead pans wnich extend tcwarcs a plurality ot lat- 
tee open spaces wMich are horizontally and perpendic* 
ularty. and two-dimensionalfy deAnec by the plurality of 
bridge pens. This fabrication method comprises the 

<5 steps of: 

(a) over the pate-tike lead t.-ame. a step ot fixing 
each of a piu'aifly o' electronic elements m a cone* 
aponding iatt.ee open space of the plurality of lamce 

5c open spaces. 

(b) a Etep of eiectrcai'y conner.mr; eacn of me 
electronic elements wrth a correspond^; set of 
lead pats cf r e piu*a<«ty of sets of leac pats. 

(c) a step o' e neaps uiatinr; nc plurality of e'er/onc 
55 elements anc r e piuraMy of sets of lead pa*ts witn 

a resin so rat tne piu-atty c' elect- on.: elements 
and the piu'at:t> o' sets c' lead oa-.s ate con::nuous 
with one snotne- at least m o^e oVer.on. anc 
Id) a step ot cvt:.n; tne Jeac f-amt togemer w tt the 
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resin sjz* that the plj'a'rty of «» * * 
me leac frame are sepa'a'ec from tne pfj-alrty o' 
bridoe pans respectively and resin cut surfaces and 
lead cut surfaces are formed at the same time on 
individual package latera : surfaces of the plurality of 
electronic components. 

The above-described arrangement not only makes 
it possible to omit ceojrrinc. anc fo-ming p-ocesses. bJ*. 
atsc improves p*oCjct^i:y lr. tne encapsulation step, a 
resin is injected trvojph common pates irr.c t piu-ality 
of cavities wtvcn are horizontally and perpendicularly, 
end two-dimensionaliy a/rar.oed in cyrespondnp man- 
nef to the plurality ot electronic elements and which ae 
communicated with one another at least in one direc- 
tion. In the cutting step, the lead frame is cut together 
with the resin at a width p/eater than the width ot the 
bridge part of the lead frame ir. order that resin cut sur- 
faces and lead cut surfaces ae formed a: the same time 
on package lateral surfaces o' two electronic compo- 
nents of the plurality of electronic components corre- 
sponding to two adjacent e>ecronic elements of me 
pUralrty of electronic element. 

The present irr/errbon prc.-ces a lead f*ame com- 
prising: 

(a) e rectangular exterior fra~e: 

(b) a plurality of bridge oats wnich are fo-meC into 
a lattice so as to estab'isn connections between a 
pair of opposite sides ot tne rer.a.ncjiar exterior 
frame as well as between another pair of opoosrte 
sides thereof; and 

(c) a plurality of sets of lead pats wnich en end 
towards respective lance oper. spaces which a*e 
horizontally and perpendicularly, and two-dimen- 
sionally defined by the b'idpe pars. 

Such arrangement makes it possible tc two-dimen- 
sionaJly and closely place a p/eat number o! lead parts 
on a single lead trame Acco'dinpjy. the numbe* of elec- 
tronic components that a single leac frame car. yieJC »s 
increased, and metal materia; fo* forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) a lower mold element omo which a leac frame 
with a plurality of electronic elements which e*e 
arranged horizontally anc* pe'pendicula'iy. and two- 
dimensionatly is placed; 

(b) an v^et moid element, cooperate; w.th the 
lower mold element, the*, ee'mes a piu*ai ty o' cav.. 
ties which are horizontal!) anc pe-pendc-iiarly. anC 
two-dimensionally erranced correspondingly to the 
plurality of electronic e»ements and wnich a-e com- 
municated with one anotne- at 'east in one direc- 
tion: and 

(c) common gates throush w-vch a 'esir a ifVer.ed 
into the plurality of cavf. es 



Accord:nc'y- POssb»e tc close'y anc rwo-dimen- 
sionaliy oefine a ptu'aiity of ca/met oerween nt uppe' 
mold element and the lower moid element. whe-eb> me 
number of electronic comoonents tha: a single molding 

• process car. yield »s mcreasec and the p-oducti/ity is 
improved. Additionally, since me piu'alrty of cavities afe 
communicatee with one anoiher. :h«s allows a resir. to 
be injected tvcjc.h :ne common gates intc eeo- cavity 
at high efficiency 'Jnnecessa*y portions of the cu't-0 

:c resin are 'emo^cc tcgetne' w/.r unr ecescary po'tons 
of the leac f-ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 FIGURE i is a plan view of an electronic compo- 
nent in accordance with the p-esen: indention. 

FIGURE 2 is a Iron: view of the electronic compo- 
nent Of FIGURE 1. 

FIGURE 2 is a cross sector.*: view of me e ecromc 
21 component taker. a>ong the line ill- Ml of FiGUr.E V 

FIGURE * is £ cross sec-jo-.a! view o' tne eecvon.c 
component taker, alone the l»ne V-!V cl FlGU = E V 

FIGURE 5 is a p:ar. view of £ leac frame lor use r. 
the fabrication c' tr.e electronic component of FiG JRE 

2$ 1. 

FIGURE 6 is a detail, enlaced plan v»ew o'. e leac 
tormation part o ; FIGURE 5. 

FIGURE 7 it a cross sectional view of tne leac to-- 
matior. pari taken along me l:ne Vli-vu o: FIGURE 6. 
33 FIGURE £ is £ cross secto-.a: view o^ me leac Id-* 
mabon pat taken aionp the line VIII- VIII of FIGURE 5 

FIGURE S is a plan view of the leac Irame of FG- 
URE 5 after a molding process is compieteC. 

FIGURE 10 »s a oetail. enlargec plan view o'c moio 
35 part of FIGURE 9. 

FIGURE is a cross sectional view of the rroid 
part taken alony the Ime Xi-XI of FIGURE to. 

FIGURE is a cross secionai view of the moiO 
pan taken along tne Ime XII-XI! o^ FIGURE 10. 
<c FIGURE 13 is a front view of anothe' eJed'oni: 
componen: jr. acc^'Oance witn the p'ese.n! inventor.. 

FIGURE i< is a Iront view of stil! another electronic 
component in accordance with the present invention. 

FIGURE 15 is a bottom view of another electronic 
*f component in accordance whh the present invention. 

FIGURE 16 is a bottom view of stil! another elec- 
tronic component in accordance with the present inven- 
tion. 

FIGURE 17 is a l?on: view of another eieci'on.c 
sc component ir. acco cance with tne p-esent inventor. 

FIGURE m e «s a cross ter.«ona! v.eM of me elec- 
tronic component ta^en ebn; ne ime >: Vtll-X\'i:i of 
FIGURE *7. 

FIGURE *9 is a cross sectional view of the e'ec- 
s* tronic compor.ent taVer. aiong the line >::X-x;x of FIG- 
URE 17. 

FIGURE ZZ- is £ cess sectona! view o' me e'ec- 
fonic component zr ="i3 J^E * ~ CO'respond:n; tc FIG- 
URE 11. 



4 



EP 0 7S< 572 A2 



6 



FI3LRE 21 is a rcss sec^ona' v.ew cf me ee: 
Irani: component of FlGJnS 17 corresponds; ic Fi3- 
URE '.2. 

FIGURE 22 is s oersper.rve view cf £ conver.tona; 
electronic component. 

FI3URE 22 is £ plar. view o' £ conventional leaC 
frame. 

FIGURE 2* is £ p:ar view of the leac frame o*: FIG- 
URE 22 aher £ molding pccest is competed 

DETAILED DESCRIPTION* OF THE INVENTION 

Preferred embodiments of mis indention a t now 
described in detail with reference 1C the accompanying 
drawings. 

FIGURES V4 show the appearance end internal 
structure of £n electronic component of b surface mount 
type in accordance with the present in/er.ton. r to'JnE 
1 is 6 plan view of ar. eiecvonic component ir. scco-c- 
ance with the p'esen: invention. F 1 3 Jr.E 2 is £ iron: 
view of the electronic component of Fi3JR= v Fi3- 
URE 3 is a cross sectors' view of the electronic compo- 
nent taken alon; the line lli-l- of Fi3'J=*E i. FiG'JF.E * 
is a c/oss sectional view of the eiecvonic componen: 
taken along the Lne IV-1V of FIGURE V ".0 is an eec- 
txonic component of this invention. This eiecvonic com- 
ponent to has £ firs', lead 11. e second lead *2. a third 
lead 13. e semiconouctor chip (an electronic element) 
15. and 8 resin 18. The Por.om dimensions of resir. IE 
having the form of a rer.engjJar parallelepiped a-e V6 
mm * 0.8 mm. Each of leads '.v.3 has the same 
length, 0. 65 mm. 

First lead 11 has a thick par: v.e whose lengn. 
wicVt. and thickness are C. *5 mm 0. 2 mm. and 0. 2 
mm and a thin pan ib whose length, wicm. and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the botiorr. surface side of first lead 
11. First lead 11 has a f:at to? surface. To prevent first 
lead 11 from slipping Irom resin 18. thin pan lit has a 
top surface (0. 5mm*0. 5 m-n) which is greater r.wtfih 
than thick part s 1 le top surface end which is great in 
are* than semiconducto' chip 1$. Semiconductor chip 
15 is fixed on thin pan 1 1b using e conductive adhesive 
14. As a resun of such arrangement, semi conductor 
chip 15 is electrically connected, at its bottom surface, 
with first lead 11. A lateral surface (0. 2 mm > 0. 2 rrvn) 
of thick pan na and a lateral su-face of resin 16 are 
formed at the same time by e single cut such that me 
lateral surface of thick pan lis is located at £ lower end 
area of the latera! surface of resin -,6 anc the latera' sur- 
faces of thick par: Us and resin *, £ ere expcsec lorrr>:n; 
the same piane. ir. ope: words mese iate*a: su-faces 
are flush with each other. 

Second lead i2 has a thick pan -,2a (length: D. *5 
mm; width: 0. 2 mm. nicKness 0 2 mm) anc a mm pan 
12b (length: 0. 5 mm: width 0. 3 mm. newness: 0. 
mm). Ukewise. tnird lead .3 has a th:ck pan *.3e 
(length: 0. mm: width 0 2 mm. thekness: C 2 mm) 
and a thin par: :3r (le^st- D S mm. wcth C. 2 m-n. 



thickness D ". n-,) l. step cf 0 * mm is p'O.ioec on 
me bonon*. s»des c' second anc tnirz tears "2 anc *3. 
and seconc and third leads *2 anc *2 eacr. have £ tie: 
top surface. Tc present second anc thirc leads :2 and 

5 :3 from slipping from resin *E. thin pans *2C anc *.3b 
have top surfaces wioe' than those of micr pans '.2a 
and '3s. Tnir. pans *.2C and '3d a'e furme* orevced 
wim notches *.2c and "3c which function as me£ns tor 
pre/entin- the ieacs *2 and '.3 t-om s»oon; I-ot resm 

• * ■£ Each notch *2c and :3c has a d.mer.sor of 0 Zl 
mm as a cepth L£*.e*a sutaces (0 2 mm > 3 2 mm; of 
thick pans ^2£ arc '3a. anc encmer leie-a 1 suface o* 
resin IB are Iprmed at the same time Oy a single cut 
such that the lateral surfaces of thick sans '2a and :3a 

15 are located at lower end areas of the lateral surface of 
resin 18 and the lateral surfaces of thick pans '.2a snd 
13a Bnd resin iC are exposec formin; tne same plane, 
ir. other words tne se la teal su-taces a* e flusr with each 
other. Twc electrodes on semiconductor chip '5 a*e 

2C elecf icaiiy conner.ed with m»r. pa*:s *2c £-»C *3C of 
second anc thirc leaos ".2 and "3 b> *o wires *6 anc 
17. First to thirc leacs •."•*2 a'e formed c scr: maierial 
mat cuts eesii) such as Ferv: alicy. Cu. e^c K. 

Resin :s encacsuistes most of firs: to m:rp leacs 

21 iv:3. semiconour.o* chip :5. A^- wi*e *.6. anc Au we 
17. i Ba is a pe-iphe-a' part of the resin top surface. 
Periphera'part i&£ is chamfered. Forrr.ec a: one comer 
ot the resin top surface it £ recess par; having a diame- 
ter of from 0.2 mm ic 0.3 mm Tnss recess pa", serves 

j: as polarhy mark -.eo. Eacn of bonom surfaces (0. ".5 
mm * 0. 2 mm) o' thick parr^ na-*»3a o^ Irst tc third 
leads n-:3 is exposed at resin cor.o.m surface *.8c ano 
projects by trom C C3 ran tc 0. 05 mm so as to meet 
lead sand-oH specifications. Because such a p-ojeciion 

2i length is less than me difference in thickness between 
thick pans lie- :3a and thin pans v.b-i3b (le.. 0. l 
mm), the bottom su-faces of tnir. parts * *.b *.3b of first to 
third leads n-*.3 a'e completely cove-ed with res.n IB. 
The exposed sunace6 of first to third leads n-i3 a'e 

ic solde'piated such ma: each of me exposec surfaces is 
covered w»m a film of sober the adequate m.ckness of 
which is <-"i5 pm. 

in accordance with eiecvonic component 10 
described above, a: me time of performing e mounting 

<5 process on a prin:ed board. B corner part, which is 
defined between a leierai surface and a bottom surface 
o! each of thick pans na-i3s. is used tor establishing 
connection witn me outside. The corner parts a*e sol- 
derptated the'ebre providing good SOi0era0ilit>- during 

se me mounting process, a space. :aker. up by eiecvonic 
component ic or. tne primed board, is equ£' to the area 
of resin bonom sunace '.8c. wher- maKes « pessbie to 
provide higher moun'jnr; density on me p-ir.teC boa'P 
Additionally, leac cerormator is unlike!) tc occur 

55 FiG'JnES 5-5 'especiiveiy ii ustrate a leac frame 
tor use in me tab'icacor. o' e ectron.: component *C ir a 
plan view. ir. ar er:a';ed view. ir. a cross ser.cr.a' »--ew 
taken along tne i'"-e VII-VH. and ir. anome? c-oss sec- 
t'Ona! v.evs taKer a en; me l>r.e Vili-Vill Leac f*amt 3D 
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j6 termer by £ rr.etai plate havr.; ne «orrr. o' £ tr.ar.. 
gular ana is comprises of lead format-on pa-, 2i and 
exterior '.fame 22 tor enclosing lead formats pan 3.1. 
Exterior trame 22 is 20 mm * 5C mm and is 0 2 mm 
thlcK. Referring to FIGURE 5. exterior name 22 r.as. at 
its comer pa-ts. tour portions defining respective notes 
33 having e cf.amete- of 1 mm lo: locating the lead l-ant 
33. Ir. addition lc the pro/iSbn of locator, hoies 22. 
exterior frame 22 has se.'e- po-tions aiong one o: tne 
long sides tne-eof. these sever potions ceding seven 
teed holes 3* having a diameter o' 2 mm. 

As snowr. ir. ce:ai: ir. FIGURES 6-8. leac fo-ma'.ion 
part 21 includes a vertical brioge par. 25 and a lateral 
bridge pan 36. Vertical bridge pan 25 braces opposite 
two Ions sides of exterior frame 32. Latera: bndge part 
36 bridges the remaining opposite two 6hor. sides of 
exterior frame 22. Vertical and lateral bridge parts 25 
and 36 each have a width of 0 2 mm anc a th-coess 61 
0. 2 mm These ve'tica! and latera' b'.dge pa-ts 25 and 
35 define 22C lattice oper. spaces (11 columns > 23 
rows). The vertical pitch o' tne lattice spaces is i 2 mm 
and the lateral pitch the'eo' is 2. i mn. Firs*, to ths-d lead 
parts 11-13 er.end towaros the lattice ope-, spaces, m 
other words 22: sets of firs*, tc third lead parts i vi3 a-e 
two-dimensbnaliy arranged at the foregoing pitches. 
Tnese pitches are t/2 to 1/3 ot the conventional o^es. 
First lead part 11 oownwardiy extends from exterior 
frame 32 and lateral bridge part 35 by 0. 6 mm. while 
second and third lead parrs '2 arc *2 upward?)- er.end 
from exterior frame 32 anc* lateral bridge pan 26 Oy D e 
mm. 

Each first lead pan i i has a base end i *a (length: 
0. 3 mm; width: 0. 2 mm: thctoess: 0. 2 mm) and a 
leading end 1 lb {length: 0. 5 mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm is provided or. tne bot- 
torn surface s'»de of first lead pan ti. Leading end i"b 
hes a top surface (0. 5 mm * 0. 5 mm) that is g-eater m 
width than base end's Us lop surface. 

Each second lead pan 12 has a base end 12a 
(length: 0. 3 mm; width: 0 2 mm; th-cXness. 0 2 mm) 
and a leading end 12b (length: 0. 5 mm; width 0 3 mm; 
thickness: 0. 1 mm). Ukewi&e. each third lead 12 has a 
base end 13a (length: ft . 3 mm: width: 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end ".3b (length: 0 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A siep o? 0. 1 mm 
is provided on the bottom surface side of second lead 
part 12, and a step ol 0. i mm is provided or. the oorom 
surface side of third lead pan 13. Leading end '2b has 
a wider lop surface than base end *.2a. and leading end 
I3bhasa wider top surface thar. base end "2a Leading 
ends 120 and 130 ot second anc tni-d »eac parts 12 and 
13 have notches 12c anc 13c having a depth o? C oe 
mm. 

It is possib/e to form the *o*e?oing steps prodded 
on the bottom surtace sides ot first to third lead parts 
11-13 by coining, etching or pressing. The fo*eooi-.g 
seven feed ho'»es 34 are provbec at positions co*»e- 
sponding to the second. fifth, eighth, e-e/e-th. tn.:- 
teenth. sixteenth and nine'.eentr. co'umns from the leh- 



hand side ir. the *.i * 22 :ar..ce (see F13J-.5 5;. 

The foregoing lead trame %w uctu-e aliows 22C sets 
of lead parts *. v. 2 to be acsety and two-drmer.sonaiiy 
placed on a single lead frame 20. The number o' eiec- 
£ tronic components 10 that a sr.gle lead t*ame 3C car. 
yield is increased in cornea r>s or. with conventional tech- 
niques. anc meta' mate-ia to: fcrming leac frame 2: is 
used mce effete nry 

Tne iabneator. o* tne aoo-t-cescioec e:er.'on.: 
>c component *.0. that «s. tne assemo'y p-ocess. CDm- 
prises £ die bonding process, a ^re bonding p'o:ess a 
molding process, a dicing 'cjn.ng) process, and a teac 
finishing p-ocess Ir. the die bonding process, semicon- 
ductor chip 15 is fixed tc leading end nfc oi first leao 
i5 part 11 of lead frame 30 using conductive adhesrve 14. 
In the wire bonding process, two electrodes on semi- 
conductor chip -.5 a-e elecricaliy connected with lead- 
ing ends t2t and *2b ot seconc anc third lead pans * 2 
and 12 by tine Al w:es *.6 and 17. Beth ir. the d«e bono- 
?i ing process an; m the wi-e bonding p-ocess. teed no es 
34. formed in er.eror frame 22 of ne leac frame, are 
used for moj-.tng. or. a sing e iead frame 3C. 22D sem- 
iconductor cnips 15. Ir. me mold.ng p'ocess. a rnco 
assembly to- transfer meld is usee tor integ-a' encaosL- 
n lation ot most o*' f»*s; tc tn<rc leac par.s *. ' 2. semcon- 
ducto: chips * 5. and Au wires *6 anc 17. 

FIGURES 5**2 a-e views of lead frame 3D at".er 
molding is completed. FIGURE 5 is a piar. view ot tne 
post-moid.ng tead frame 2C FiGJnE 10 »s ar. enia-gec 
55 view of the post-molding lead frame 30. F iG'Jnr n is a 
cross sectional v.ew cl the posf-moio'-ng lead trame 30 
taken along tne Ime XI-XI. FlGURr ".2 is anotner coss 
sectional view of tne post-molding lead frame 30 taken 
along the Ime XII-XII. Referring f.rs: to FIGURE 9. 
55 therein showr. a-e len com-non pates 4-, for resin intro- 
duction, and a mo«d part ^2 defined by an upper moid 
element and a low* rnold element. These ten common 
gales 41 are prodded at positions corresponding to the 
first, third, fifth, seventh, ninth. Twelfth, fourteenth, six- 
*o teenth. eighteenth and twentieth columns from the left- 
hand side ot Vhe foreooing lettce structure of lead frame 
30 ( 1 1 columns » 20 rows). 

As shown in detail in FIGURES 10-12. at tne same 
time that 8 res*n 18. which has encapsulated most of 
45 lead parts 11-13. semiconcuctor chips 1 5. and Au wires 
16-17. is formed in each of the iatt.ee open spaces, 
additional resns <3-<5 a'e fo'med o'C'lymg vertical 
bridge pan 35 anc latera: bridge pan 36 Add^iona 5 res- 
ins 43-45 have tne same he.ghi as resin 18. Each resm 
£0 IB is hc-r.iomaity and pe-pend«cuiariy coup'ed one 
another via addoonai resms 42-^5. Pe*iphe-a : pan *ea 
is chartered and pola-'ty mar^ -.8C is Icmed at one 
corner of the top su'tece. having a diameter ot from : .2 
mm to C.3 mm Aoo'it»onai • esir. i3. wn.c u - is fo-med as 
a a ridge or. ve-::ca: broge oa't 25. is chamfe-ed at its 
periphery, anc :ne wicth o' aod^tionst resi-s *2 top sur- 
tace is equa' tc the widr cf ve-tca" b ege pa-. 35 f. e . 
0. 2 mm), ir.ome- ^o'cs rwc p oo.«es. wn : ;n a*e g-eater 
in wcth at top thar. at bcr.om art formec beveer. tw: 
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adjacent molding resins ■£ f£c:n; *' a -~- ~~ e ' £:r -- s 
additional resm <3. abng vervca; onoge P£rf 31 Li<e- 
wise, additional resin »6 formed as £ roge on 

lateral bridge pan 36. is chamfe-ed a: its Periphery, and 
the width of additional resr. 6 " top surface is eoja'. to 
the width of lateral br.dge pan 36 (C. 2 mm). In other 
words, two grooves, when a*e g-eater in width at top 
than at bottom. a r e lor me: between two adjacent mold- 
ing resins i£ facing each other across aodtona; rts ; n 
<A. along laie-a: b'ioje oarf 36 Aodfcbnal resin <s. 
which is formed o.-erfyr.g a pot. wne-e ve-tca' o*oge 
part 35 end tatera bnoge pa". 36 cess. « cnEmfeec a: 
Its periphery arc has a top s urfa:e 0' 0 2 mm » 0.2 mm. 
FIGURES 10-: 2 she* examp.es in wnicn 2 se-ies of 
additional resins *3-*S is io*mec also or. extent irane 
32 of the lead Irame. 

FIGURES it and 12 show upper mpid element 51 
and lower mold element 52 lor use r. & molding proc- 
ess. Lead frame 3C havm; :n e eo- 22" semiconcur.o- 
chips 15 which art hpr.zpnta:> e~.c perpendicuia-iy. &nc 
two-dime nsionaliy arranged, js p:acec on lowe* moc 
element 52. Lowe* moid e emerr. 52 has a fo-mm; sur- 
face that is prpvoed w»;n 2 geat numper of recess 
parts, thereby allowing tne 0or,o*r. surfaces (0. 3 mm * 
0. 2 mm) of base ends i 1 £-* 3£ of first tc third lead par.s 
11-13, exterior frame 32, ve'tica ; b'oge pan 35. and lat- 
eral bridge part 36 to p-c/er. frorr. resin oor.om surface 
18c by 0. 03 mm to 0.05 mm. Defines between upper 
mold element 51 and lower moid eement 52 are 220 
cavities lor the for ma ton o* moic^nc. resh 18 which are 
arranged horizontally anc pe-pendiculariy. anc* two- 
dimensionally. and open spaces for the fo-mation of 
additional resins «3-*5 which have tne same height as 
the cavities. These 220 catties 2re horizontally and 
perpendicularly coupled one another through tne open 
spaces. Upper moid element Si has a forming surface 
in which many recess pans having a depth caps Die of 
defining most of the canities anc" most of the communi- 
cation open spaces for the cavities a'e formed. The cav- 
ities and the communicatior. oper. spaces 0' ne cavities 
are easily filled with e resin that is in er.ee Irom e com- 
mon runner through the to*ego»ng ten common gates 
41. The angle and dimensions o' each common gate <1 
ore 30 degrees and 0. < mrr. » 0. 2 mm Addrtonatiy. et 
least one of uppv and lower moid elements 51 anc 52 
Is proMod with pins (not shown m the figure) which a*e 
Inserted Into location holes 32 formed in exterior frame 
32 of the lead Irame. Such ar. arrangement p- events 
lead frame 30 from making e displacement with resoeci 
to the moid ass empty 

In accordance with ne aoove-oescribed mo*d 
assembly st'uciure. tne 2 2D semiconour.or chips *5 
and the 220 sets of 1W. to tins iead peas 111 2 a-e 
irttegrafly encapsulaied by resm. Aoco'dingiy. the 
number of elecronic components iC tna: £ single nois- 
ing process can yield increases in comparison with con- 
ventional fabrication lecn.nrcues. thereby providing 
improved product) vity Aooitcna'ly. most of tne appear- 
ance of molding res:n *.£ ca- oe changed f-ee'y by 



replacement 0' tuppe* mpic element E* 

In the d.cinc p-pcess. leap frame 3C >< cut together 
with resins "6. *2. anc <5 wrf- a single cur.n; p:aoe 
ha/ing £ width of 0. 5 mm ir. order th.a*. resin cut su-faces 

£ and leed cut su-faces are formed at the same t:me a: 
package laie-ai surfaces of two e'ecvonic components 
10 corresponding tc twe adjacent semiconcur.or cn.-ps 
"•5. The curtinc b^ace wct^ is greater. Oy 0 3 mm than 
tne wicih o' ven-ca anc la:e-£ : o*»cge p£-ts 35 £ic 31 0*- 

■ c tne lead frame (0 2 mm) wi anp \V2 0' C »G«-ES ■»:•• 
12 each indicate £ cur.mg wipin of 0 i mm Lcrat on 
holt 33. formed ir. enerior frame 32 of tne leac irame. is 
used for identification of a cutting position Tne top sur- 
faces of aodstionai resins «3-*5 having a width of 0 2 

15 mm are located at the centers of Wi anc W2. ano 
grooves, horizontally and perpendicularly formed by 
chamfer, guide a blade to' dicing in a travelling di-ection 
As e result. inOiviouaJ e'ectronic conpenents 10. each 
of which having a rectangular parai:e eo:?eC-l>Ke resr. 

2c 18 whose Oor.om su^ace dimensons a-e 1 £ mm > 0 
6 mm anc frst tc third leaos 1 1-"3 havjnj a lengv 0' 0 
65 mm. a-e sepa'cted. At this bme. in >eac i-ame 30. 
base portons having a length of C "5 mm 0' case encs 
na-i3a of each leap part, a'e ciscardeo. As a result, a 

is cut surface of first lead 1 1. which has dimensions o' 0 2 
mm x 0. 2 mm. is exposed a: a lower enp a*e£ 0' one 
lateral surface o? resin 18. being flush wsth tne iate'a« 
surface of resin te. In aOoition. cut surfaces of second 
and thifp leacs '2 enp 13 (0. 2 mm » 0. 2 mm) aie 

3i exposed at lower enc a^eas of opposite ia:e-a' surface 
of resin "8 Pemg fush with the opposne late a : sulace 
of resin ie. Further, formed or. a package bsr.orr. sur- 
face are p*ojec:ing su"fsces (0. 15 mm *Z 2 mm} of fi'st 
to third leacs 11-* 3. As descrioec aoo^e. use C £ sof. 

55 material which cuts easily for forming iead i^ame 30 
including first tc third lead parrs 11- *3 reduces wea- of 
a cutting b'aoe tor dcing. as a result of which vacations 
in cutting wiptn anc* reductions in cxrrung rate are sup- 
pressed. 

< In the leac finishing process, the exposec su~taces 
of first to third leads 1V13 are toiocrpiated 6uch that 
the exposed surfaces a'e covced with a film o' sober 
having a thickness of *-i5 u-m. As a result, soiper »n me 
form of film is applied onto each cut surface {0 2 mm . 

4t 0. 2 mm) of first to third leads 1 M 3 formed on the pack- 
age lateral surface and onto each project n; surface (0 
15 mm * 0 2C mm) of first to ihircr leaos n-13 formed 
on the package bonom surface Other p at.ng may Oe 
employed instead of soiderp'aimg in aaditon. soice*- 

55 plating may be eliminated depending on tne materia* o' 
lead frame 30 

In accordance with the tardea '.on methoc 0' elec- 
tronic corrcpnent 10. resm- anc leap cu: surfaces a e 
formed at the same t.me O" a package iate*a' suriece. 

S! which makes r. pesso e tc eliminate the neec fo* per- 
forming a cebu'rmg process. Ir. aod^ton. unhke con. en- 
tiona! technoues. r. »s unnecessa'y :c peno-ma lo rn ng 
process to- prpvo.ng e Pent ir a- e:on;s!ec leac. v.^cn 
pro^ces an imp'pvec y eic 
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FIGURES 13 and illustrate the appGS'ances of 
other surface mount type eiecronic components ir. 
accordance with the present invention, Referring to FIG- 
URE 13. an electronic component 20 is shown in which, 
instead of a chamfer, a step is provide:* a: peripheral * 
part tea ot the resin lop sjrface. As in the above- 
described case, the appearance of resin 16 can be 
changed freely by replacement o* upper mole element 
51. Refemng now to FiG'JRE *■*. an electronic compo- 
nent 21 is illustrated in whicrves»n *,e nas me form of a tc 
perfect rectangular oaraiie?epiped and the bottom sur- 
faces of thick parts Iia-i3a and resin bottom surface 
1Sc are exposec forming ihe same plane. In mis case, 
lower mold element 52 may have a flat forming surface. 
Even with the FIG. 1* st/ucture. lead stand-off specifi- , 5 
cations can be met by subjecting the exposed surfaces 
of first to third leads n-13 tc soiderpiating for formation 
of solder films thereon having a thickness of <-i5 pm. In 
accordance w:th electronic component 1C of FIGURES 
1-4 or in accorcance with electronic component 20 of ? z 
FIGURE 12. a cnamfer or a step is provided at periprv 
eral pari ' 8a o' tne resir. top su-face. which provioes the 
advantage that, when cutting resin te. the thickness of 
resin to be cut is thm in comoarison with the case of 
electronic component 21 of FlGUF.E 14. 2S 

In electronic component 21 of FIGURE 14. lead 
thick parts I"a-i2a have bottom surfaces which are 
exposed being flush with resin bottom sjrfsce iftc. In 
such a case, mere is the possibility tnat resn. which has 
been injected in the molding process, erv.e* between the 3Z 
flat forming surface of the lower mold element and the 
bottom surfaces of lead thick parts i ia-t2a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this p-oblem. FIGURE 15 shows elec- 
tronic component 22 in which 7-shaoec groove "8d »s 3£ 
formed in resin bottom surface 16c. FiG'JRE 15 shows 
electronic component 23 in wnich three U-shaped 
grooves I8e-g are formed in resir. bottom surface 18c. 
These three U-shaped grooves i8e-g are formed in 
6uch a way as to enclose lead thick parts na-i3a. *o 
respectively. As a result of such arrangement, the fore- 
going entering of resin can be prevented because 
ridge* of the lower mold element conesponding to 
grooves iBd-g achieve a reduction in resin pressure. 

With reference to FIGURES t7-i9. the appearance *5 
and Internal structure of another surface mount type 
electronic component in accordance wrtn the present 
invention is shown. FIGURE 1 7 is a plan view of the 
electronic component FIGURE te is a cross sectional 
view of the electronic component taken along the line sc 
XVIH-XVIII of FIGURE 17. FIGURE IS is a cross sec- 
tional view of tne electronic' component taker along the 
line XIX-XIX of FIGURE 17. In electrode component 24 
of FIGURES 17-19. peripheral par; :8s of the resin top 
surface is chamfered anc lead tn.cfc parts *.ia-i3a have 55 
bottom surfaces which are exposed being fiusn with 
resin bottom surface 18c. Electr.c component 2< has a 
resin lateral surface which «s composes o? a cj: su-face 
1 fix that is formec at a lower enc a-ea of tne 'es:n lateral 



surface simultaneously with a lead cut surface c» dicing, 
anc a non-cut surface ley formed by molding Cut sur- 
face I8x of the resin latera? surface is perpendicular to 
re6in bottom surface 18c. and a par of cut surface i6x 
forms common gate curt surface *.6z. Tnis common gate 
cut surface iBz is located between tne cut lateral sur- 
faces of second and third lead thick pans "2a and " 2a. 
Non-cut surface I6y of r.e resin lateral surface is 
inclined by an angle of rvee ceg*ees wan resoect to 
resin bottom surface 16c so tnat moving resir. ig can 
be withdrawn easily from the assemoJy. Tne 

exposed surfaces of first tc third leaos ii-t3 are solder- 
plated. Lead frame 30. shown in FIGURES 5-B. may be 
used in the fabrication of electronic component 2*. 

FIGURES 20 end 21. which correspond to FIG- 
URES It and 12. shows situations after molding for 
electronic component 2< is comp'eted ir. FIGURES 20 
and 21. 51 is an jpper mold element 52 is a lower mold 
element. <t is a common gate tor resir. injector'.. 
Defined berween upper mole element 51 and lowe* 
mold element 52 are 220 cavities whic** are horizontally 
and perpendicularly, and :wo-dimensionaiiy ar.-anceo 
for the formation ol molding resins te Note that these 
cavities are communicated with one another through 
common gates *1 only in the column direction. Gem- 
mon gates <i are located at positions corresponding to 
each column of the 11 * 22 cavities. Lswer moid e'e- 
ment 52 has a flat forming surface, and. accord;nciy. 
elastic sheet 52 »s insertec between lower moid element 
52 and the lead frame, to prevent the en:ering of 
injected resin and to protect the lead boncm surface. In 
such a case, base encs 12a and 13a of second anc 
third lead parts 12 anc" * 2 of each electronic component 
are pressed by upper moid element 5i at positions 
away from the common gate it . It is possible to p-event 
the entering of injected resin without elastic sheet 52. 
depending on the resin p-essure. 

In accorcance with electronic component 24. a cut 
surface of first lead 1 1 is exposec at a lower end area ol 
a lateral su-tace of resin 18. being flush with resin cm 
surface i8x. and cut surfaces of second and third leads 
12 and 13 are exposed at lowe' end areas of opoosite 
lateral surface of resin 18. being flush with resin cut sur- 
face iBx. In addition, molding is performed such that 
each of the bottom surfaces of first to third leads 1 1*13 
is exposed being flush with resin bottom surface iBc. 
Further, the exposed cut su*taces ano* exposed bottom 
surfaces ot first to thirc leads 11-13 are continuous, and 
here are formed lead come pats fo- connections w.th 
the outside. Accordingly, electronic component 2* is a 
super small component most Sj!tao:e to' surface mount 
technology. 

In each of the aforesaid examples electric connec- 
tion between semiconductor cnip (electronic element) 
15 and second and third leads 12 and "3 may be estab- 
lished by means otner man Au wres te and 17. Insteac 
of using plate- like leac f*ame 5C. an alter natr.-e. wn.icn is 
fo*med by patterning tne like »eac frame ir ar. msu atmg 
subsfate. may oe usee, in eacn exampie. on'y tne 
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exposed bonom surfaces of first to ihM leads iv,2 
may be subjected to soiderpiating. 

The number of leads is not limited to the above- 
described number. Instead of semiconductor chip tS, 
any electronic elements may be incorporated intc eiec- s 
tronic componenls 10. 20. 21. 22. 23. and 2<. 

Claims 

1. An electronic component of a resir. molded pa:K- *c 
age type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and J5 

(c) a resin which encapsulates said electronic 
element and said lead; 

wherein a lateral surface of said lead and a 
lateral surface of said resin are simultaneously 2C 
formed by a single cut such that said late-al surface 
of said lead is located at e lower end area of said 
tateraJ surface ol said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 2i 

2. The electronic component of claim 1. wherein said 
lead is formed of a soft materia! which cuts easily 

3. The electronic component of claim 1. whe*ein said 30 
exposed lateral surface of said lead is plated. 

4. The electronic component of claim 1. wherein a: 
least a portion of a bottom surlace of said lead is 
exposed at a bottom surface of said resin. 2$ 



7. The electronic component of claim 6. wherein said *s 
exposed bottom surface and exposed lateraJ sur- 
face of said lead axe ptaied. 

8. The electronic component of claim 4. wherein said 
exposed bonom. surface ol said lead slightly $0 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4, wherein said 
bottom surface of said resin has. around said 
exposed bottom surface of said lead, po*tions 55 
defining grooves. 

10. The electronic component of claim 1. wherein said 
resin has a top surface the periphery of which is 



provided with either a chamfer or a step 

11. The electronic component of claim 1. wherein at 
least a portion of each of four lateral surfaces of 
said resin is formed by cutting. 

12. The electronic component 0' claim \. wherein sac 
lateral surface of said resin has e cut surface 
formed at the time of cutting said lead and a non-cut 
surlace formed at the t»me of perforrnng sad 
encapsulation process. 

13. The electronic component of claim t2. wherein said 
cut surface of said resin's lateral surface i6 perpen- 
dicular to said resin's bottom surface and wherein 
said non-cut surface of said resin's lateral surface 
tilts with respect to said resin s bottom surface. 

14. The electronic component of claim *,2. wherein said 
cut surface of said resin's lateral surface is formed, 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of said resir.'s lat- 
eral surface. 

15. The electronic component of claim 12, wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bonom surface of sac resin. 

1 6. The electronic component of claim 1 . 

wherein: 

(a) said lead includes: 

a thin part which is electrically connected 
with said electronic e'ement: and 
a thick part which is formed having a 
greater thickness than said thin pan sc as 
to provide a step on the side of said lead's 
bottom surface; 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said lateral sur- 
face of said thick pan is located at a lower end 
area of said lateral surface of said resin and 
said lateral surfaces of 6B»d thicx pan and said 
resin are exposed forming the same plane; and 

(c) a bottom surface of said thick part is 
exposed at a bonom surface of said resin. 

17. The electronic component of claim 16. wherein said 
exposed bor.om surface of said thick part projects, 
from said bonom surface of said resin, by a length 
less than a difference in thickness between said 
thin part and sac thic*. part. 

18. The electronic component of da«m 16. wherein said 
thin part is g- eater in top surface wdth than sad 



3D 



5. The electronic component of cfaim 4. wherein plat- 
ing is applied only to said exposed bottom surface 
of said lead. 

40 

6. The electronic component of daim 4, wherein sa»d 
exposed bottom surface of said lead is continuous 
with sa'd exposed lateral surlace of said lead. 
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thick pan. 

IS. The electronic component o! claim 16. wherein said 
thin par. has a top surface whose area is greater 
than the area of said electronic element and £ 
wherein said electronic element is fixed onto said 
thin part 

20. The electronic component of claim '.6. wherein said 
thin pan is provided with a notch, said notch acting ic 
as e prevention means for preventing said lead from 
Slipping from said resin. 

21. A method for fabricating an electronic component of 

a resin molded package type, said method compris- )5 
tag: 

(a) a step of fixing an electronic element on a 
plate-like lead Irame having a lead part; 

(b) a step of electrically connecting said dec- ?o 
tronic element with said lead part; 

(c) £ step of integrally encapsulating said elec- 
tronic element and said lead par: with a resin; 
and 

(d) a step of cutting said lead frame together 21 
with said resin in order that a resin cjt surface 
and a lead cut surface are formed at the same 
time on a package lateral surface of said elec- 
tronic component. 

20 

22. The electronic component fabrication method of 
daim 21. wherein said encapsulation steD com- 
prises a step of encapsulating said lead part such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. as 

23. The electronic component fabrication method of 
daim 22. wherein said encapsulation step com- 
prises e 6tep of inserting between e lower mold ele- 
ment and said lead pan an elastic sheet *o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
daim 21 further comprising a Step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. sc 

2S. The electronic component fabrication method of 
daim 21 further comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- £5 
ing process. 

27. A method of fabricating a piu-ality & electronic 
components of a resm molded package type, said 



method comprising: 

(a) over a plate-like lead frame comprising a 
plurality of bndge parts which are formed into a 
lattice and e plurality of sets of lead parts which 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-di*nensionally defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space o' said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding sel of 
lead parts of said plurality of sets of lead pans; 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans w:tn a resin so that sad plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resir, such tna: said plurality of sets of 
lead pans of said lead frame are separated 
from said plurality of briope parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time or. individual pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a step of having ar. vpp&r moid element 
press said lead pan cf said lead frame at a pos-tion 
away from said common gate. 

29. The electronic component fabrication method of 
daim 27, wherein said encapsulation step com- 
prises a step of encapsulating said plurality of sets 
oi lead parts such that a bottom surface of each 
said lead pan is exposed at b bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 funher comprising a step of forming a plu- 
rality of grooves for guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said bhoge pans of said lead frame. 

31. The electronic component fabrication method of 
daim 30. whcem said plurality of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sac piuraJity o! electronic com- 
ponents are formec a: the same time. 

32. The electronic component fabrication metnod of 
daim 30. wherem eacn sac g*oove »s formed at 
least between two adjacent electronic dements of 
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said plurality of electronic cements. 

33. The electronic component fabrication method o» 
ctaim 30. wherein said plurality of grooves are 
formed horizontally and perpendicularly alone, said 
bridge pans & said lead frame. 

34. The electronic component fabrication method of 
claim 30. whe-ein each sac g-oo/e hes £ bottom 
width and a to? width, saic top width being greater 
than said bottom width. 

35. The electronic component fabrication method ol 
Claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each 
other. 

36. The electronic component taO-ication method of 
daim 27 further comprising a s:ep of forming a plu- 
rality of ridges for use in locating a cutting blade to 
be used in said cutting step tr. s to? surface of said 
resin along said bridge parts of said lead frame. 

37. The electronic component fabrication method of 
claim 36. wherein said plurality of ridges are formed 
horizontally and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component fabrication method of 
claim 36. wherein the maxirrum wicth of each said 
ridQe is greater than the wioth of said bridge part. 

39. The electronic component fabrication method of 
ctaim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- 
eral surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method tor fabricating e pUalrty of electronic 
components of a resin molded package type. sa»d 
method comprising: 

(a) over a plate-like lead frame comprising (i) a 
rectangular exterior frame, (fi) a plural rty of 
bridge parts which are formed into a lattice to 
provide bridges between opposite sides of said 
rectangular exterior trame and between other 
opposite sides thereof, and (iii) e plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces when a'e horizon- 
tally and perpendicularly. end two- 
dimensionally defined by said plurality of bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces; 

(b) a ste? of electrically connecting each said 
electronic element with e corresponds set of 
lead pans of said piu*al»:y of sets of lead pans; 

(c) a step of encapsulating said plurality of 



electronic elements and sac plurality of sets of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
5 lead cut surfaces are tormec at the same time 

on individual package lateral surfaces o: said 
plurality of electronic components. 

41. The electronic element fabrication method of ctaim 
jc 40. wherein said encapsulation step comp'ises a 

step of injecting a resin through common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dime nsonally arranged in 
corresponding manner to 6aid plurality of electronic 
is elements and which are communicated with one 
another at least in one direction. 

42. The elect-o.nic component fabrication method of 
claim 40. wherein said cutting step comprises a 

gc step of cutting said lead frame together with said 
resin at a width g- eater than the width of saic bridge 
par. of said lead frame in orde' that resin cut sur- 
faces and lead cut surfaces are formed at the same 
time on package lateral surfaces of two electronic 

a components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electron c elements. 

43. The electronic component fabrication metnoc of 
claim 42. whe-ein said cutting step comprises a 
step of cutting said lead frame together with sa»d 
resin with a single cutting blade having a width 
greater than the width of said bridge par; of said 
lead frame. 

3.' 

44. The electronic component faO'ication method of 
daim <0 further comprising a step of subjecting 
said lead cut surfaces, formec on said package lat- 
eraJ surfaces of said plurality of electronic compo- 

*o nents. to a plating process. 

45. A plate-like lead frame for use in fabrication of an 
electronic component of a resin molded package 

type. 

45 said lead frame comprising: 

(a) a rectangular exterior frame: 

(b) e plurality of bridge pats which are formeo 
into a lattice so as to establish connections 

50 between a pair of opposite sides o' said rectan- 

gular exterior frame es wel' as between another 
pair of opposite sides thereof: and 

(c) a plurality of sets of lead parts which extend 
towards respective lattice open spaces which 

55 are horizontally and perpendicularly, arc two- 

dimensionally Defined by said bridge pa-ts . 

46. The leas t-ame of cairn 45. 

each saic lead part comprising: 
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(a) e base enc having the same thickness as 
said exterior frame and said bridge part; and 

(b) a leading end which is lamed, having a 
width greater than the width of said base end 
and having a thickness smaller than the thick- 
ness or? said base end so as tc form a step on 
the side of a bottom surface thereof. 

47. The lead frame or! claim *6. wherein a spec^k: lead 
part of said plurality of sets of lead parts is provided 
with a leading end whose top surlace ares is 
greater than the area of an electronic element that 
is fixed thereon. 

48. The lead frame of claim 46, wherein a specific lead 
part of sad plurality of sets of lead parts is provided 
with a notch that is a prevention against lead slip- 
ping from a resin after a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at four corne'S thereof por- 
tions defining holes for positioning which a-e used 
in performing a resin molding process as we!! as in 
cutting saic plurality of sets of lead parts. 

50. The lead frame of claim ±5. wnerein said rectangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of an elec- 
tronic componeni of a resin molded package type, 
said moid assembly comprising: 

(e) a lower mold element onto which e lead 
frame with a plurality of electronic elements 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionally is placed; 

(b) an upper mold element that defines e plural- 
ity of cavities which are horizontally end per- 
pencScula/ly. and two-dimensionally anar\Qea 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim 51. wherein said plu- 
rality of cavities are communicated with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 5V wherein said \^pet 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The moid assembly of claim 5". wherein at least 
one of said upper and lower moid elements is pro- 
vided with pins which ere inserted into holes for 



positioning formed in an exterior frame of said lead 
frame. 
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